Novel role of resveratrol: suppression of high-mobility group protein box 1 nucleocytoplasmic translocation by the upregulation of sirtuin 1 in sepsis-induced liver injury.
High-mobility group protein box 1 (HMGB1) is essential in the response to injury during sepsis. We hypothesized that resveratrol (RESV) administration would inhibit nuclear-cytoplasmic HMGB1 translocation in hepatocytes, which is associated with sirtuin 1 (SIRT1) upregulation. We investigated the regulatory role of SIRT1 in HMGB1 nucleocytoplasmic translocation and its effect on sepsis-induced liver injury. Rats were randomly assigned to pretreatment with RESV (60 mg/kg per day), nicotinamide (60 mg/kg per day), or vehicle (olive oil), which was administered by gavage for 3 days directly before cecal ligation and puncture was performed to induce sepsis. Parallel control groups were established. Rats were killed 24 h after surgery, and cytokine production, histology, apoptosis, SIRT1, serum HMGB1, nuclear and cytoplasmic HMGB1/ac-HMGB1, and the interaction between SIRT1 and HMGB1 were evaluated. In vitro evaluations were performed in human liver L02 cells subjected to lipopolysaccharide-induced injury, and siRNA-mediated SIRT1 knockdown experiments were performed. Sepsis-induced serum aminotransferase activities and proinflammatory chemokine levels were reduced by RESV pretreatment, which also improved liver histological parameters in association with SIRT1 upregulation. Resveratrol inhibited HMGB1 cytoplasmic translocation. Nicotinamide, an SIRT1 inhibitor, reduced the SIRT1-mediated suppression of HMGB1 translocation and aggravated cecal ligation and puncture-induced liver damage. Sirtuin 1 knockdown in vitro confirmed that RESV increased the SIRT1-mediated repression of HMGB1 translocation. In vivo, SIRT1 and HMGB1 physically interacted in the nucleus, and SIRT1 regulated HMGB1 acetylation in response to septic liver injury. Resveratrol protects against sepsis-induced liver injury through the SIRT1-mediated HMGB1 nucleocytoplasmic translocation pathway, a new potential therapeutic target in sepsis-induced liver injury.